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は日 1710.4～ 14.4kgあり.1頗可たり 5.2-7.2kg J摂取した。/.fj:牛の栄護状態は．両Iiとも低下傾向を示した
が，別飼い｜天の減少が顕著であった。別飼i、｜孟では唱別飼い制料のm食行動と県収なが3か月齢以降で顕苫に
増加した。子ヰの平均トI.II~／休虫は，増し制い区のliが 0-4 遡齢Hキで有／;J：；に尚かったが，その後は別制い区の




































1996年と 1997年に桜子を分娩した F1雌牛17UJ'i （平
均産次7.6）とその陸子34頭を供試し."'J.:I.子(,;J・き親子 10
組（19961p 5制l.1997年5組）を子牛への別飼い飼料給
与区（以 FlJUfi跡、区）．残り 7組 (1996年5組.1997年2
組）をチ牛への別飼p飼料無給与且つ母牛への増し飼L、
飼料給与，主： （以下J科し飼い区）とした。 子牛34頭巾 18
闘が;A｛毛利｜組で.16剥が交付川市（F,X民し交配）であっ
た。供試’！ムm内ま分娩後 1週Iりからl順次I放牧し， 4rlか
ら11Jl Iマ旬まで欣牧に供した 日ljfi,iJl、｜えでは t 約 l.8ha
のぺレニアルライグラス J:.f;本草地で任夜欣牧し．母牛に
は山n飼料を給与しなかったが. Jι牛には市地に設問し











1+i乳lL（は2,4‘8. 12. 16. 21, 26週齢に 1卜12回2
HI町ずつ，体車差法 13）で調査した。母ノiユの栄設状態はJl
にl回． ｛本!TI：と背J白l/i/'l-.ボディコンディションスコア川
を測定した。 1＇~JJ日If/ii'／は. 1"c.'f rj1線と第12～ 13肋fトl-¥1の
交J.'から下ろした亜細の 10cm部位を組汗jJ.!i診断装門














も＇. 1996 1：は9JJ 30日（手HJ56 H Ot）守10日23f-1 ('IL 
均79「｜帥） • 11 Jl 14 Iこ｜（平均101I I /ht）に.1997年は
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M聞肋B回以~artum
Fig. 1.Changes in the body weight of dams (ratio to the 
weight at part羽1・ilion).
C Nol fed supplementary concentrate to dams but c剖ves,
NC: Fed supplementai y concentrate Lo dams, not to calves. 
Table 1. Changes in suckled milk (kg) per one calf 
Trait 
Age of calf (week) 
2-4 4-8 8-12 12-16 16-21 21-26 
C 6.2 ± 0.8 6.4土0.9 6.3 ± 1.0 6.0土0.9 5.8土1.6 5.8土2.0 kg/head/ day 
(n=20) (n=20) (n=20) (n=lO) (nalO) (n=lO) 
NC 6.7 ± 0.9 7.2土1.5 6.6土1.2 7.0 ± 1.1 6.9 ± 0.5 5.2 ± 1.0 
(n=14) (n=14) (n=l4) (n=4) (n・4) (1=4) 
Values are m但n土standarddeviation (SD) 













Fig. 2. Changes in the Body Condition Score and thickness 
of subcutaneous fat at the back of dams. 
BCS: Bocly condition score, FAT: Thick口essof subcutaneous fat. 
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Table 2. Changes in mean body weight of calves 
Age o( Calf 
90 day 180 day 
28.2 ± 3.9 94. 7土 10.6 148.8土 19.3kg 
(n=20) (n=20) (n=lO) 
NC 26.9土 4.1 91.5土9.9 139.7 ± 22.6 
(n=l4) (n=14) (n=4) 
Values are mean土SD




















































































Values ai e mean土 SD
C, NC : See footnotes of table 1. 
札bMeansin a column with different superscripts differ (P<0.05). 
% Corrected by sex adjustment 
Body Ieng出 Chestwidth 口1estdepth Thuri width Rump length Hert girlh 
C NC C NC C NC C NC C NC C NC 
66.1 65.0 57.2 60.3 13.6 13.6 24.9 25.0 17.0 16.8 19.8 19.8 69.0 68.2 cm 
土 2.5 土 2.3 土 8.9 土 5.0 ± 1.6 土 1.4 土 1.6 ± 1.4 ± 1.2 土 1.0 土 1.0 土 1.4 土 2.8 土 4.4
85.5 86.4 86.1 85.5 21.5 20.5 39.l 38.7 26.2 25.8 29.9 29.6 105.0 102.9 
土 2.9 土 2.5 土 5.0 土4.3 土 1.9 土 2.1 土 1.9 土 1.2 土 1.6 土 1.3 ± 1.3 ± 1.6 土 5.2 土 4.0
97.3 96.6 102.7 100.5 28.4 27.4 46.6 45.0 31.1 30.6 34.6 34.3 126.8" 120.3b 
土 3.2 土 1.5 土 5.6 土 5.1 ± 2.1 土 2.8 土 1.4 土 1.4 土 2.1 土 1.3 ± 1.0 ± 1.3 ± 3.8 ± 6.1 









C, NC : See footnotes of table 1.
,.b Values with different supersc巾tsi口出目制Erow differ significa11ly (P<0.05). 
































Fig. 3. The number of calves eating concentrate during observation山ne.
10:00 8:00 6:00 16:00 14.00 12:00 
Time 
10:00 B:00 6:00 
Table 5. Mean frequency and duration of concentrnte intake of calves in treatment C 
1997 1996 
Year 
Date of observation (mon出／day) 9/30 10/23 11/14 9/9 10/16 
(n=lO) (n=lO) (n=lO) (n=lO) (n=8) 
Age of calf (day) 55.6 78.6 100.6 109.0 136.0 
SD 土 13.3 土 13.3 土 13.3 土 35.0 土30.6
Eating r:γequency (times/call) 5.2 7.4 6.9 7.6 17.4 
SD ± 2.8 士 5 土 4.7 ± 4.8 士 4.2
Eating duration (min. /calf/one time) 2.8 3.2 5.5 6.0 4.6 
SD ± 0.9 土 0.7 土 1.5 土 1.9 ± 0.5 
Total eating duration (min./calf) 15.7 24.1 35.7 41.3 79.8 
SD 土 9.3 土 17.1 ± 21.5 土 21.7 土 22.1
Amount of concentrate eaten O<g/cal) * 0.15 0.47 0.99 2.00 3.83 
Values are mean土SD

















umbers of calves 
試験期間を通じての平均綬乳量は．別銅い｜玄がlI l子
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Nursing ability of crossbred (Japanese Black X Holstein) 
cows on pasture and the effect of supplemental nutrition 
upon the twin calves and their dams 
Mari AOKI. Koji KLMURA, Osamu Suzu則 land Makoto HJRAKO 
Department ofAnimal Breeding and Reproduction 
1 National Agricultural Research Org日nization
Summary 
7 
Th巴aimsof this study were to evaluate the nursing ability of crossbr巴d(Japanese Black ×Holstein) cows for 
twin production and the effect of supplemental nu廿itionon grazing calves or their dams. Sevente巴npairs of twin 
calves (34 calves) graz巴dwith their dams were divided in two groups. Ten pairs of calv巴swere given concentrate dieti 
ad Jibitum whereas their dams were not supplemented with conc巴ntrate(group C). The other sev巴npairs of calv巴S
were not given concentrate while their dams were supplem巴ntedwith I to 2 kg concentrate daily (group NC). Mean of 
suckled milk yield was 6.1 (C) and 6.6kg(NC) per one calf. Body w巴ightand body condition scor巴pointof dams w巴re
decreased during the study period. Concentrate intake of calves in group C inc1・巴asedas th巴ygrew, especially after 3 
months age. During O to 4 weeks ag巴，significantdifference (Pく0.05)was obs巴rvedbetween two groups in the weight 
gain of calves, 0.80 (C) and 0.94 (NC) kg/day. However, during 4 to 26 weeks age, th巴meandaily gain was high巴rin 
group C than in the group NC. whereas no significant defer巴nc巴wasfound in suckled milk yields. ln the body 
measurem巴ntsof calves、bothgroups were similar at birth, but group C were rather bigger at 3 and 6 months age than 
the group NC. These results suggest that supplement泊ycone巴ntratefor twin calves with their dams under g1azing was 
B汀ectivefrom the日rstmonth after pa1turition. And, it is suggested Lhat the supply of the concentrate are needed for 
the dams in山epasture where supply of grass is i1iadequate. 
Key words: Crossbred, Twin calves, Grazing, Daily gain, Supplementary feed 
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